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I . I N T R O D U C T I O N

T h i s r e p o r t h a s been p r e p a r e d t o s a t i s f y t h e r e q u i r e m e n t s o f
T e c h n i c a l D i r e c t i v e D o c u m e n t ( T D D ) R8-8505-27 i s s u e d t o E c o l o g y a n d
E n v i r o n m e n t ' s F i e l d I n v e s t i g a t i o n T e a m ( F I T ) b y R e g i o n V I I I , U . S .
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( E P A ) . T h e f i e l d i n v e s t i g a t i o n w a s
c o n d u c t e d o n J u n e 1 9 a n d 2 0 , a n d J u l y 3 0 t h r o u g h A u g u s t 2 , 1985. F I T
member s c o n d u c t i n g t h i s i n v e s t i g a t i o n were J e f f H o l c o m b , D a v e T u e s d a y ,
T o m S m i t h a n d S u s a n K e n n e d y w h o s erved a s p r o j e c t o f f i c e r . R o b S m i t h
s erved a s d r i l l i n g s u p e r v i s o r . E r i c J o h n s o n , E P A R e g i o n a l S i t e
P r o j e c t O f f i c e r , a c c o m p a n i e d t h e F I T d u r i n g t h e J u n e s a m p l i n g . W a d e
H a n s e n a n d J o e l H e b d o n ( U t a h Bureau o f S o l i d a n d H a z a r d o u s W a s t e -
U B S H W ) a c c o m p a n i e d t h e F I T d u r i n g a p o r t i o n o f t h e s a m p l i n g
a c t i v i t i e s . K e r r y G e e , U n i t e d P a r k C i t y M i n e s C o m p a n y ( U P C M ) , w a s
p r e s e n t on s i t e d u r i n g d r i l l i n g and s a m p l i n g on A u g u s t I and 2 , 1985.

S a m p l i n g p r o c e d u r e s used t h r o u g h o u t t h i s s t u d y were i n a c c o r d a n c e
w i t h t h e R e g i o n V I I I F I T S t a n d a r d O p e r a t i n g P r o c e d u r e s ( S O P I I I - 2 ) f o r
s a m p l i n g .

R i c h a r d s o n F l a t T a i l i n g s c o n s i s t p r i m a r i l y o f me ta l o r e m i l l
s l u r r i e s a n d f i n e g r o u n d waste rock m a t e r i a l s . T h e o b j e c t i v e s o f t h i s
d r i l l i n g a n d m u l t i - m e d i a s a m p l i n g i n v e s t i g a t i o n were t o 1 ) d e t e r m i n e
w h e t h e r g r o u n d w a t e r h a s been c o n t a m i n a t e d b y l e a c h i n g o f m e t a l s f r o m
t a i l i n g s , 2 ) c h a r a c t e r i z e t h e t a i l i n g s a n d d e t e r m i n e l e v e l s o f
c o n t a m i n a n t s a t t h e s u r f a c e a n d b e l o w t h e s u r f a c e , a n d 3 ) d e t e r m i n e
w h e t h e r c o n t a m i n a n t s ar e b e i n g r e l e a s e d t o S i l v e r C r e e k and t o area
i n t e r m i t t e n t s t r e a m s .



The s cope o f t h e p r o j e c t i n v o l v e d th e i n s t a l l a t i o n o f one
b a c k g r o u n d m o n i t o r i n g w e l l , a n d t h e c o l l e c t i o n o f s i x s u r f a c e water
s a m p l e s , o n e s u r f a c e s o i l s a m p l e , f o u r s u r f a c e t a i l i n g s s a m p l e s , s i x
s u b s u r f a c e t a i l i n g s a n d s o i l s s a m p l e s , a n d f o u r g r o u n d wa t e r s a m p l e s .
S u b s u r f a c e t a i l i n g s a n d s o i l s a m p l e s t o b e a n a l y z e d f o r c y a n i d e were
s h i p p e d v i a F e d e r a l E x p r e s s t o V e r s a r L a b o r a t o r y i n S p r i n g f i e l d ,
V i r g i n i a o n A u g u s t 5 , 1 9 8 5 . R e m a i n i n g s a m p l e s c o l l e c t e d a t R i c h a r d s o n
F l a t T a i l i n g s were e i t h e r s h i p p e d b y F e d e r a l E x p r e s s o r h a n d d e l i v e r e d
t o t h e E P A R e g i o n V I I I L a b o r a t o r y i n L a k e w o o d , C o l o r a d o . S u r f a c e
w a t e r , s u r f a c e s o i l a n d s u r f a c e t a i l i n g s s a m p l e s were s h i p p e d o n Oune
2 0 , 1 9 8 5 . G r o u n d water s a m p l e s , a n d s u b s u r f a c e t a i l i n g s s a m p l e s f o r
m e t a l s a n a l y s i s were d e l i v e r e d t o R e g i o n V I I I L a b o n A u g u s t 6 , 1 9 8 5 .

All s a m p l e s were l ow hazard and were r e c e ived by th e l a b s under
p r o p e r c h a i n o f c u s t o d y p r o c e d u r e s . S o i l c y a n i d e s a m p l e s were h a n d l e d
u n d e r S M O S . A . S . # 1 8 0 1 - H .

I I . S I T E D E S C R I P T I O N

R i c h a r d s o n F l a t T a i l i n g s i s l o c a t e d i n S u m m i t C o u n t y , U t a h a p -
p r o x i m a t e l y 3 . 5 m i l e s n o r t h e a s t o f P a r k C i t y . T h e t a i l i n g s cover
a p p r o x i m a t e l y 1 6 0 acres i n t h e N W 1 / 4 , S e c t i o n 1 , T o w n s h i p 2 S o u t h ,
R a n g e 1 Eas t ( F i g u r e 1). H i g h w a y 40 runs east and n o r t h o f the area,
a n d a U n i o n P a c i f i c R a i l r o a d t r a c k b i s e c t s t h e s o u t h e r n p o r t i o n o f t h e
t a i l i n g s . S i l v e r C r e e k i s a p p r o x i m a t e l y 5 0 0 f e e t f r o m t h e n o r t h w e s t -
e r n most e x t e n s i o n o f t h e t a i l i n g s . A n i n t e r m i t t e n t s t r e a m ( w a t e r
d i v e r s i o n d i t c h ) f o r m s t h e s o u t h e a s t e r n bord er o f t h e t a i l i n g s . A n
e p h e m e r a l pond o v e r l i e s t h e n o r t h e a s t e r n p o r t i o n o f t h e t a i l i n g s , a n d
i s c o n t a i n e d b y a d a m a t t h e n o r t h w e s t e r n e n d . S i x U P C M m o n i t o r i n g
w e l l s a r e l o c a t e d near th e base o f t h e dam.

T h e m i l l t a i l i n g s a t R i c h a r d s o n F l a t came f r o m t h e K e e t l e y Ontar-
i o M i n e and other me ta l mine s c u r r e n t l y owned by U n i t e d P a r k C i t y
M i n e s ( U P C M ) . T h e most recent u s e o f t h e area f o r t a i l i n g s d i s p o s a l
w a s d u r i n g t h e p e r i o d o f t i m e f r o m 1 9 7 5 t o 1 9 8 1 . D u r i n g t h i s t i m e
U P C M h a d a l l i t s m i n i n g p r o p e r t i e s l e a s e d t o e i t h e r P a r k C i t y V e n t u r e s
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o f N o r a n d a M i n i n g , I n c . t f i o c o n s t r u c t e d a n d o p e r a t e d m i l l i n g
f a c i l i t i e s o n U P C M p r o p e r t y .

I t i s e s t i m a t e d t h a t a t l e a s t seven m i l l i o n t o n s o f t a i l i n g s were
d e p o s i t e d o n R i c h a r d s o n F l a t . W h i l e t h e r e i s n o curr en t d u m p i n g o f
t a i l i n g s o n s i t e , K r . R a y V l o r t e y i s l e a s i n g t h e t a i l i n g s f r o m U P C M t o
u s e f o r sewer l i n e a n d road base b a c k f i l l . P h o t o t l ( A p p e n d i x A )
shows a d u m p t r u c k b e i n g f i l l e d w i t h t a i l i n g s m a t e r i a l o n J u n e 2 0 ,
1985.

T h e s i t e i s n o t s ecured i n a n y w a y f r o m p u b l i c a c c e s s . A n
u n p a v e d road a l o n g t h e s o u t h e r n b o u n d a r y o f t h e t a i l i n g s i s
u n r e s t r i c t e d . S e v e r a l v e h i c l e s were o b s e rv ed u s i n g t h e road o n J u n e
19 and 20, however , no o n - s i t e a c t i v i t y was n o t e d . C a t t l e and s h e e p
a r e g r a z e d i n t h e ar ea , a n d c a t t l e were o b s e r v e d w a l k i n g acros s t h e
t a i l i n g s o n J u n e 2 0 ( P h o t o 2 ) .

I I I . F I E L D A C T I V I T I E S

F i e l d a c t i v i t i e s o n - s i t e f o l l o w e d t h e g u i d e l i n e s p r o p o s e d i n t h e
S a m p l i n g P l a n f o r R i c h a r d s o n F l a t T a i l i n g s s u b m i t t e d i n M a y , 1985 ( T D D
R 8 - 8 5 0 4 - 2 3 ) . C h a n g e s i n t h e S a m p l i n g P l a n b r o u g h t about b y f i e l d
c o n d i t i o n s a n d d r i l l i n g c o m p l i c a t i o n s a r e d i s c u s s e d i n t h e s u b s e c t i o n s
d e a l i n g w i t h s a m p l e c o l l e c t i o n .

A . D R I L L I N G A C T I V I T I E S

D r i l l i n g commenced o n T h u r s d a y , A u g u s t 1 , 1985 w i t h t h e u p g r a d i -
e n t w e l l , R T - 1 ( P h o t o 3 ) . T h e d r i l l s i t e w a s cho s en p r i m a r i l y b e cau s e
o f good acce s s a n d t h e u p g r a d i e n t l o c a t i o n . T h e d r i l l i n g w a s ea sy a n d
a h i g h l y p r o d u c t i v e g r a v e l zone w a s f o u n d a t 3 4 t o 3 6 f e e t . S p l i t
s p o o n s a m p l e s were c o l l e c t e d f r o m f i v e t o seven f e e t d e e p . T h e same
d a y , a m o n i t o r i n g w e l l was i n s t a l l e d and c o m p l e t e d a t a d e p t h o f 38
f e e t i n a c c o r d a n c e w i t h R e g i o n V I I I F I T S t a n d a r d O p e r a t i n g P r o c e d u r e s
f o r w e l l i n s t a l l a t i o n . D e t a i l e d d r i l l i n g a n d w e l l c o m p l e t i o n i n f o r m a -
t i o n i s p r o v i d e d i n A p p e n d i x B . T h e next d a y , A u g u s t 2 , 1985, t h e



d r i l l r i g w a s deconned a n d moved onto t h e t a i l i n g s p o n d , f o r t h e sub-
s u r f a c e t a i l i n g s s a m p l i n g . S p l i t - s p o o n s a m p l i n g w a s p e r f o r m e d c o n t i n -
u o u s l y f r o m t h e s u r f a c e t o a d e p t h o f e i g h t e e n f e e t , when n a t i v e s o i l
was r e a c h e d . At t h i s p o i n t , the m a t e r i a l was e i t h e r too coarse or
d r o p p e d o u t o f t h e s p l i t s p o o n s a m p l e r . O n l y e n o u g h m a t e r i a l f o r o n e
e i g h t - o u n c e j a r w a s o b t a i n e d f o r a n a l y s i s . A d e t a i l e d l o g o f t h e h o l e
i s i n c l u d e d i n A p p e n d i x B . T h e h o l e w a s g r o u t e d a n d b a c k f i l l e d . T h e
d r i l l r i g w a s d e c o n n e d a n d moved o f f s i t e .

C . S A M P L E C O L L E C T I O N

F o u r g r o u n d water s a m p l e s , s i x s u r f a c e wa t e r s a m p l e s , o n e s u r f a c e
s o i l s a m p l e , t w o s u b s u r f a c e s o i l s a m p l e s , f o u r s u r f a c e t a i l i n g s
s a m p l e s a n d f o u r s u b s u r f a c e t a i l i n g s s a m p l e s were c o l l e c t e d d u r i n g
t h i s s a m p l i n g e f f o r t . S a m p l i n g l o c a t i o n s a r e shown i n F i g u r e 2 .
F i e l d d a t a f o r g r o u n d w a t e r , s u r f a c e w a t e r a n d s o i l / t a i l i n g s s a m p l e s
are p r o v i d e d in T a b l e s 1, 2 and 3 r e s p e c t i v e l y .

S u r f a c e w a t e r s a m p l e s a n d s u r f a c e s o i l a n d t a i l i n g s s a m p l e s were
c o l l e c t e d on J u n e 19 and 20, 1985. G r o u n d water s a m p l e s and
s u b s u r f a c e s o i l s a n d t a i l i n g s s a m p l e s were c o l l e c t e d o n A u g u s t 1 a n d
2 , 1985, i n c o n j u n c t i o n w i t h d r i l l i n g a c t i v i t i e s . W e a t h e r c o n d i t i o n s
o n a l l days o f s a m p l i n g were t y p i c a l l y sunny t o p a r t l y c l o u d y w i t h
t e m p e r a t u r e s i n t h e 8 0 ' s .

A n H N u a n d e x p l o s i m e t e r were used t o m o n i t o r c o n d i t i o n s d u r i n g
a l l p h a s e s o f d r i l l i n g . N o r e a d i n g s above b a c k g r o u n d were o b t a i n e d .
F o r t h i s r ea s on a n d because a l l s a m p l e s c o l l e c t e d a t R i c h a r d s o n F l a t
were l ow h a z a r d , L e v e l D p r o t e c t i o n wa s u s e d .

F i e l d d a t a f o r p H , s p e c i f i c c o n d u c t a n c e a n d t e m p e r a t u r e were
r e c o r d e d a t t h e t i m e o f s a m p l e c o l l e c t i o n o f g r o u n d wat er ( T a b l e 1 )
a n d s u r f a c e water ( T a b l e 2 ) . N i t r i c a c id ( H N 0 3 ) p r e s e r v a t i v e w a s
a d d e d t o water s a m p l e s t o b e a n a l y z e d f o r m e t a l s , a n d s o d i u m h y d r o x i d e
( N a O H ) p r e s e r v a t i v e w a s a d d e d t o wa t er s a m p l e s t o b e a n a l y z e d f o r
c y a n i d e .
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1 . G r o u n d W a t e r S a m p l e s

A t o t a l o f f o u r ground water s a m p l e s were c o l l e c t e d . The
b a c k g r o u n d ground water s a m p l e ( R F - G W - 1 ) w a s taken f r o m t h e
n e w l y - i n s t a l l e d m o n i t o r i n g w e l l , l o c a t e d a p p r o x i m a t e l y 1,600 f e e t
s o u t h w e s t o f t h e t a i l i n g s . A f t e r p u r g i n g t h e w e l l o f t w o t o t h r e e
c a s i n g v o l u m e s , t h e s a m p l e s were c o l l e c t e d . D r i l l i n g o f t h e second
p r o p o s e d w e l l (we s t o f t h e t a i l i n g s be tween t h e r a i l r o a d t r a c k s ) w a s
c a n c e l l e d because F I T members were a b l e t o s a m p l e t w o e x i s t i n g on- s i t e
P V C w e l l s .

T h e r e m a i n i n g g r o u n d wa t e r s a m p l e s were c o l l e c t e d f r o m m o n i t o r i n g
w e l l s a t t h e base o f t h e dam. S a m p l e R F - G W - 2 w a s t a k e n f r o m U n i t e d
P a r k C i t y M i n e W e l l # 2 , a n d R F - 6 W - 3 w a s t a k e n f r o m U P C K W e l l # 1 .
S a m p l e R F - G W - 4 i s a d u p l i c a t e o f R F - G W - 3 . S a m p l i n g m e t h o d o l o g y f o r
t h e e x i s t i n g w e l l s c o n s i s t e d o f p u r g i n g t h e w e l l s o f t w o t o t h r e e
c a s i n g v o l u m e s , a l l o w i n g t h e w e l l s t o r e c h a r g e , t h e n c o l l e c t i n g t h e
s a m p l e . W e l l i n f o r m a t i o n i s i n c l u d e d i n A p p e n d i x B . A l l g r o u n d water
s a m p l e s were a n a l y z e d f o r t o t a l a n d d i s s o l v e d m e t a l s , c y a n i d e a n d
s u l f a t e .

2 . S u r f a c e W a t e r S a m p l e s

One u p s t r e a m b a c k g r o u n d s u r f a c e water s a m p l e and two d o w n s t r e a m
s u r f a c e water s a m p l e s were c o l l e c t e d f r o m S i l v e r C r e e k . T h r e e
a d d i t i o n a l s u r f a c e water s a m p l e s were c o l l e c t e d f r o m t h e d i t c h r u n n i n g
t h r o u g h t h e t a i l i n g s . P h o t o 4 shows s a m p l e c o l l e c t i o n a t S t a t i o n
R T - S W - 4 , t h e d r a i n a g e d i t c h s o u t h e a s t o f t h e t a i l i n g s .

A l l s u r f a c e water s a m p l e s were c o l l e c t e d d i r e c t l y i n t o o n e - l i t e r
p o l y e t h y l e n e b o t t l e s a n d a n a l y z e d f o r t o t a l m e t a l s , c y a n i d e a n d
s u l f a t e . A t r i p l e v o l u m e o f s u r f a c e water f r o m R T - S W - 6 ( d r a i n a g e
d i t c h west o f t a i l i n g s ) w a s c o l l e c t e d t o f u l f i l l l a b o r a t o r y
r e q u i r e m e n t s . T h e water f r o m S i l v e r Creek a n d f r o m t h e i n t e r m i t t e n t
s t r e a m was c l e a r , and no u n u s u a l odor s were o b s e r v e d .



3 . S o i l S a m p l e s

O n e o f f - s i t e b a c k g r o u n d s o i l s a m p l e w a s c o l l e c t e d a s p l a n n e d ,
however, t h e t w o p r o p o s e d d o w n w i n d o f f - s i t e s o i l s a m p l e s were o m i t t e d .
I t w a s t h e o p i n i o n o f E r i c J o h n s o n a n d t h e F I T t h a t q u a n t i f y i n g w i n d
b l o w n c o n t a m i n a n t s o n o f f - s i t e s o i l s w a s beyond t h e s c o p e o f t h i s
s a m p l i n g e f f o r t .

F o u r s u r f a c e t a i l i n g s s a m p l e s were c o l l e c t e d f r o m d i s p e r s e d
l o c a t i o n s o n t h e t a i l i n g s . P h o t o 5 shows F I T member s c o l l e c t i n g a
c o m p o s i t e s u r f a c e t a i l i n g s s a m p l e ( R T - S O - 6 ) , where a s u r f i c i a l s a l t
crus t i s e v i d e n t . T h e f o u r t h t a i l i n g s s a m p l e l o c a t i o n w a s a d d e d t o
p h o t o d o c u m e n t a i r - b o r n e t a i l i n g s m a t e r i a l w h i l e s i m u l t a n e o u s l y
s a m p l i n g f r o m t h e source ( P h o t o 6 ) . S u r f a c e s o i l a n d t a i l i n g s s a m p l e s
were c o m p o s i t e d f r o m a t r i a n g u l a r g r i d , a n d c o l l e c t e d w i t h a s t a i n l e s s
s t e e l s p o o n f r o m t h e t o p zero t o s i x i n c h e s . S u r f a c e s o i l a n d
t a i l i n g s s a m p l e s were a n a l y z e d f o r t o t a l m e t a l s a n d c y a n i d e .

4 . S p l i t S p o o n S a m p l e s

T w o s u b s u r f a c e b a c k g r o u n d s o i l s a m p l e s a n d f o u r s u b s u r f a c e
t a i l i n g s s a m p l e s were c o l l e c t e d . D u r i n g d r i l l i n g o f t h e b a c k g r o u n d
w e l l , t w o s u b s u r f a c e s o i l s a m p l e s were c o l l e c t e d u s i n g t h e s p l i t s p o o n
s a m p l e r . S a m p l e R F - S S - 1 w a s c o m p o s i t e d over t h e f i v e t o seven f o o t
d e p t h i n t e r v a l . S a m p l e R F - S S - 2 w a s c o m p o s i t e d over t h e t e n t o t w e l v e
f o o t d e p t h i n t e r v a l .

F o u r s u b s u r f a c e t a i l i n g s s a m p l e s were c o l l e c t e d f r o m a h o l e
d r i l l e d i n t o t h e t a i l i n g s , u s i n g t h e s p l i t s poon s a m p l e r . T h e
s u b s u r f a c e t a i l i n g s s a m p l e s were c o m p o s i t e d over t h e f o l l o w i n g d e p t h
i n t e r v a l s :

S a m p l e f D e p t h t o I n t e r v a l Z o n eR F - S S - 3 1 . 0 - 3 . 5 o x i d i z e d *RF-SS-4 3.5 - 7.5 reduced*R F - S S - 5 12.0 - 17.8 t a i l i n g s / s o i l c o n t a c tR F - S S - 6 17.8 - 18.0 s o i l b e n e a t h t a i l i n g s
* T a i l i n g s zones d e t e r m i n e d o n - s i t e b y F I T g e o c h e m i s t , Dave T u e s d a y .



' f
Becau s e o f t h e g r a v e l l y n a t u r e o f t h e s o i l b e l o w e i g h t e e n f e e t ,

o n l y e n o u g h s a m p l e t o f i l l o n e e i g h t - o u n c e j a r w a s r e c ov er ed . C y a n i d e
a n a l y s i s f o r s a m p l e R F - S S - 6 w a s t h e r e f o r e o m i t t e d . A l l o t h e r
s u b s u r f a c e s o i l a n d t a i l i n g s s a m p l e s were a n a l y z e d f o r t o t a l m e t a l s
and c y a n i d e .

B . Q U A L I T Y C O N T R O L

T h e q u a l i t y c o n t r o l mea sur e s f o l l o w e d d u r i n g s a m p l i n g a r e
s u m m a r i z e d b e l o w .

1 . B a c k g r o u n d S a m p l e s

T h e g r o u n d wa t er s a m p l e R F - G W - 1 , s u r f a c e wat er s a m p l e R T - S W - 1 ,
s u r f a c e s o i l s a m p l e R T - S O - 1 , a n d s u b s u r f a c e s o i l s a m p l e s R F - S S - 1 a n d
R F - S S - 2 were c o l l e c t e d t o e s t a b l i s h n a t u r a l l y o c c u r r i n g c o n c e n t r a t i o n s
f o r t h e p a r a m e t e r s o f i n t e r e s t i n t h i s s t u d y area.

2 . D u p l i c a t e s , T r i p l i c a t e s a n d S p l i t S a m p l e s

G r o u n d w a t e r s a m p l e , R F - G W - 4 , w a s c o l l e c t e d a s a d u p l i c a t e o f
R F - G W - 3 . T r i p l i c a t e v o l u m e o f s u r f a c e w a t e r s a m p l e R T - S W - 6 w a s
p r o v i d e d i n a c c o r d a n c e w i t h l a b o r a t o r y r e q u i r e m e n t s . W i t h t h e
e x c e p t i o n o f s u b s u r f a c e t a i l i n g s s a m p l e R F - S S - 6 , s p l i t s a m p l e s o f a l l
w a t e r , s o i l a n d t a i l i n g s s a m p l e s were p r o v i d e d t o U n i t e d P a r k C i t y
M i n e s .

3 . S a m p l e C o n t a i n e r s a n d P r e s e r v a t i o n

T h e s a m p l e b o t t l e s used i n t h i s i n v e s t i g a t i o n were s u p p l i e d
t h r o u g h t h e S M O b o t t l e r e p o s i t o r y c o n t r a c t . B o t t l e l o t number s were
r e c o r d e d i n t h e f i e l d l o g b o o k , a n d t h e p r e s e r v a t i v e s u sed were i n
a c c o r d a n c e w i t h t h e S O P r e f e r e n c e d e a r l i e r i n t h i s r e p o r t . T a b l e 4
p r o v i d e s d e t a i l e d s a m p l e c o n t a i n e r a n d p r e s e r v a t i o n i n f o r m a t i o n .



TABLE 4
S A M P L E C O N T A I N E R A N D P R E S E R V A T I O N R E Q U I R E M E N T S

F O R L O W H A Z A R D S A M P L E S

S A M P L E P A R A M E T E R C O N T A I N E R P R E S E R V A T I O N

W a t e r M e t a l s ( 1 ) 1 L p o l y e t h y l e n e b o t t l e Cool t o 4 ° C
H N 0 3 t o p H < 2

C y a n i d e ( 1 ) 1 L p o l y e t h y l e n e b o t t l e Cool t o 4 ° C
N a O H t o p H > 1 2

S u l f a t e ( 1 ) 1 L p o l y e t h y l e n e b o t t l e Cool t o 4 ° C

S o i l / T a i l i n g s M e t a l s / ( 1 ) 8 o z w i d e - m o u t h g l a s s j a r Cool t o 4 ° C
C y a n i d e



4. E q u i p m e n t D e c o n t a m i n a t i o n

S a m p l e c o l l e c t i o n e q u i p m e n t w a s d e c o n t a m i n a t e d p r i o r t o a n d a f t e r
each u s e by the f o l l o w i n g p r o c e d u r e : d e t e r g e n t and tap water wa sh ,
t a p wa t e r r i n s e , t r i p l e a c e t o n e r i n s e , a n d a f i n a l t r i p l e r i n s e w i t h
d e i o n i z e d w a t e r .

D r i l l i n g e q u i p m e n t w a s c l e a n e d b y t h e d r i l l e r s b e f o r e a n d a f t e r
w e l l R T - 1 w a s d r i l l e d . T h e F I T m o n i t o r e d t h i s a c t i v i t y c l o s e l y a n d
i n s p e c t e d t h e d r i l l i n g e q u i p m e n t t o i n s u r e p r o p e r d e c o n t a m i n a t i o n
p r o c e d u r e s were f o l l o w e d .

5 . E q u i p m e n t C a l i b r a t i o n

T h e p H a n d c o n d u c t i v i t y m e t e r s were c a l i b r a t e d d a i l y p r i o r t o
p e r f o r m i n g a n y f i e l d m e a s u r e m e n t s . T h e H N u a n d c o m b u s t i b l e g a s
a n a l y z e r / o x y g e n meter were a l s o c a l i b r a t e d p r i o r t o f i e l d use. A l l
c a l i b r a t i o n s were i n a c c ordanc e w i t h t h e m a n u f a c t u r e r ' s a n d t h e E P A ' s
r e c o m m e n d e d p r o c e d u r e s .

C . S A M P L E D O C U M E N T A T I O N

C o l l e c t e d s a m p l e s were h a n d l e d i n s t r i c t a c c o r d a n c e w i t h c h a i n o f
c u s t o d y p r o t o c o l p r e s c r i b e d b y t h e N E I C P r o c e d u r e s M a n u a l f o r t h e
E v i d e n c e A u d i t o f E n f o r c e m e n t I n v e s t i g a t i o n b y C o n t r a c t o r E v i d e n c e
A u d i t T e a m s , A p r i l , 1984 ( E P A 3 3 0 / 9 - 8 1 - 0 0 3 - R ) . C h a i n o f c u s t o d y
record number , s a m p l e t a g number a n d o th e r p e r t i n e n t d a t a a r e
p r e s e n t e d i n T a b l e 5 .

I V . F I E L D O B S E R V A T I O N S

The t a i l i n g s are p r e d o m i n a n t l y grey in c o l o r and in some areas a
s u r f i c i a l s a l t crust i s e v i d e n t . V e g e t a t i o n i s absent f r o m most o f
t h e t a i l i n g s e x c e p t a t t h e p e r i p h e r y a n d a l o n g t h e d r a i n a g e d i t c h .
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A n a l y t i c a l r e s u l t s c o n s i s t e n t l y d e m o n s t r a t e e l e v a t e d l e v e l s o f
t o t a l a r s e n i c , c a l c i u m , c o p p e r a n d l e a d I n t h e s u r f a c e t a i l i n g s
s a m p l e s a s c o m p a r e d t o t h e b a c k g r o u n d s o i l s a m p l e . F i e l d p H ' s o f
s u r f a c e a n d s u b s u r f a c e t a i l i n g s r a n g e f r o m 6.88 t o 7.54.

A s o f t h i s w r i t i n g , a n a l y t i c a l r e s u l t s o f s u b s u r f a c e t a i l i n g s
s a m p l e s a n d g r o u n d wa t er s a m p l e s have n o t y e t been r e c e i v e d . H o w e v e r ,
r e s u l t s o f s u r f a c e wa t er a n a l y s i s i n d i c a t e a r e l e a s e o f s i g n i f i c a n t
a m o u n t s o f l e a d f r o m t h e t a i l i n g s i n t o S i l v e r C r e e k .

F I T members ob s erved w i n d - b o r n e t a i l i n g s b l o w i n g i n a
n o r t h e a s t e r l y ^ d i r e c t i o n t o w a r d H i g h w a y 4 0 c a r r i e d b y g u s t y , a f t e r n o o n
w i n d s on J u n e 19, 1985.

V . R E C O M M E N D A T I O N S

Based o n t h e w e l l d r i l l i n g a n d m u l t i - m e d i a s a m p l i n g
i n v e s t i g a t i o n , t h e F I T r e c o m m e n d s t h e f o l l o w i n g a c t i o n :

1 . A i r m o n i t o r i n g s h o u l d b e i n s t i t u t e d t o e v a l u a t e h a z a r d s
a s s o c i a t e d w i t h a i r - b o r n e t a i l i n g s m a t e r i a l . T h e a i r p a t h w a y s h o u l d
b e c h a r a c t e r i z e d p r i m a r i l y b e cua s e b l o w i n g p a r t i c u l a t e h a s been
o b s e r v e d t o m i g r a t e o f f - s i t e a n d s e c o n d l y , s ince t h e a i r p a t h w a y must
b e e v a l u a t e d t o p r o p e r l y c o m p l e t e a n H R S p a c k a g e .

2. Because an observed r e l e a s e o f l e a d i n t o S i l v e r C r e e k has
been i n d i c a t e d , a n i n t e r p r e t i v e s t u d y s h o u l d b e m a d e o f a l l t h e
a v a i l a b l e d a t a t o d e t e r m i n e t h e a c t u a l e x t e n t a n d m i g r a t i o n p o t e n t i a l
o f t h e c o n t a m i n a n t . S i l v e r C r e e k ' d o e s n o t s erve a s a d r i n k i n g wa t e r
source f o r area r e s i d e n t s , h o w e v e r , water i s d i v e r t e d a p p r o x i m a t e l y
1,000 f e e t d o w n s t r e a m o f t h e t a i l i n g s f o r i r r i g a t i o n p u r p o s e s .

3 . Because t h e t a i l i n g s c o n t a i n h i g h l e v e l s o f m e t a l s a n d
a r s e n i c , the area s h o u l d be f e n c e d to p r e v e n t o n - s i t e g r a z i n g by
d o m e s t i c s h e e p a n d c a t t l e , a n d t o keep p e o p l e o f f t h e s i t e .



4 . I f a n a l y t i c a l r e s u l t s i n d i c a t e ground wat er c o n t a m i n a t i o n ,
f u r t h e r s t u d y i s reconnended t o d e t e r m i n e p o t e n t i a l o f c o n t a m i n a n t
m i g r a t i o n i n t o d r i n k i n g wa t e r s u p p l i e s . T h e p r e l i m i n a r y M R S score i s
33.30 w i t h o u t g r o u n d wat er d a t a . A d r a f t s i t e i n s p e c t i o n f o r m i s
a t t a c h e d a s A p p e n d i x C . B o t h t h e H R S a n d t h e S I w i l l b e u p d a t e d when
a l l a n a l y t i c a l d a t a i s r e c e i v e d .
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P H O T O 5 : F I T M E M B E R S C O L L E C T I N G C O M P O S I T E S U R F A C E T A I L I N G S
S A M P L E , R T - S O - 6 .

P H O T O 6 - S A M P L E S T A T I O N R T - S O - 7 ; S A M P L E C O L L E C T I O N A N D P H O T OD O C U M E N T A T I O N O F A I R - B O R N E T A I L I N G S M A T E R I A L .



P H O T O 3 : D R I L L I N G H O L E R T - 1 ; S A M P L E S T A T I O N F O R R F - G W - 1 , R F - S S - 1 A N D
R F - S S - 2 .

P H O T O A : D R A I N A G E D I T C H S O U T H E A S T O F T A I L I N G S ; S U R F A C E W A T E R S A M P L E
S T A T I O N R T - S W - 4 .



P H O T O 1 : D U M P T R U C K B E I N G F I L L E D W I T H T A I L I N G S M A T E R I A L O N
JUNE 20 , 1985.

P H O T O 2 : C A T T L E W A L K I N G A C R O S S T A I L I N G S O N J U N E 2 0 , 1985.
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